This document is made available in accordance with publisher policies. Please cite only the published version using the reference above. Full terms of use are available:
This contributor was also glad to see reference made to serendipity in Section 3.3. Whilst a clear known reason must be made for installation of SHM, it should also be recognised that data have potential for use in unforeseeable and interesting ways. This opens up a further area which the contributor has not yet seen discussed with regard to SHM data on bridges: open publishing of raw datasets to see how the wider engineering community might interpret data or find use in them. Anyway, specific queries sit under Figure 1 's interrogatives, and it would be most interesting to hear the authors' thoughts.
The 'why' is vital. Could this be expanded upon such that a structural engineer defines the root structural question they are looking to answer? For example, at this stage, a structural engineer should not be stating 'I want to know the strain at this location' but asking 'what is the load effect for at this location? '. Under 'what', could it be stressed that existing structures will have pre-existing damage? If the exact state of degradation is to be identified, the level of deterioration needs to first be determined. An excellent example is the need for intrusive inspection to suspension bridge cables to identify wire breaks, before commencing acoustic monitoring (e.g. Cocksedge et al., 2010) .
Authors' reply
The authors thank Mr Collins for his encouraging and constructive comments about the paper and are pleased to make the following reply.
The paper under discussion proposes an assessment philosophy and methodology that it is hoped others may try in a design/consultancy setting and then propose modifications for the future.
Regarding serendipity: a carefully collected dataset that is accessible and future-proofed may indeed yield value to an asset owner at some later date. The costs of installation of a monitoring system and ongoing data collection and storage need to be borne by someone and the question is whether it can be argued that a future serendipitous benefit (that may or may not occur) is a good use of resources.
The authors completely agree that monitoring datasets that have been suitably filtered and audited should be made available, ideally on an open-access basis. This could allow for improvements to model calibration efforts that can be hampered by a lack of data and could also stimulate innovative new approaches to extracting value using modern data analytics and signal processing technology. It is essential that the data (whether open-access or not) be future-proofed and this remains a key concern for those managing bridge assets (cf. Masood et al., 2016) .
The 'why' is indeed vital! This is often overlooked in the push to install a monitoring system with the aim of creating a 'smart' structure. The authors agree that, for example, simply knowing a strain at a point on an existing bridge is of little value unless it can be tied to a question that relates to the behaviour of the structure itself or the material from which it is constructed. It is also worth remembering that structural engineers are not the only stakeholders who may be able to benefit from the information obtained from a monitoring system. Information to assist with purely operational decisions may be equally valuable to owners or managers.
The authors also agree that all structures are likely to have some pre-existing damage. Not every bridge that is built will be loaded as expected or built exactly as specified. Damage might be defined as 'any deviation from the design state'. Bridge engineers still rely heavily on visual inspections and assessments to determine the extent and presence of 'damage' (e.g. Bennetts et al., 2016; Canning and Kashani, 2016; Lea and Middleton, 2002) . Detecting that some unknown damage is present is still difficult, even with a visual inspection. The example reported by Cocksedge et al. (2010) is a good illustration of this and also shows that monitoring systems in remote locations used to track the rate of progression of damage can add value.
Clearly it is important to know what it is you are trying to measure or monitor before you start, hence the relevance and importance of the classification system proposed by Webb et al. (2015) . This enables the SHM consultant to identify the possible reasons why an SHM system may deliver value to different stakeholders. Monitoring endeavours do not have to be long-term concerns, for example, a short-term monitoring installation may provide valuable information to assist with identifying existing damage and helping to specify an appropriate long-term monitoring programme for the particular problem.
Using monitoring and model updating to determine changes of the 'reserve capacity' of bridge structures (Pasquier and Smith, 2016; Smith, 2015) is another use of SHM that falls within the 'model validation' category proposed by Webb et al. (2015) .
